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(57) Abstract: 

PURPOSE: To obtain a crystal film whose uniformity is 
good by a method wherein a heating means used to heat 
a crystal substrate is installed in a space which has 
been formed inside a shaft. 

CONSTITUTION: The following are arranged and 
installed inside a reaction furnace 2 which has been 
fixed onto a base plate 1 in an airtight state: a disk- 
shaped susceptor 4 on which a crystal substrate 3 is 
placed; a cylindrical shaft 5 which supports the 
susceptor 4 so as to be freely detachable; and a spiral 
heater 6 which heats the crystal substrate 3 end the 
susceptor 4. When the heating means 6 is arranged and 
installed in a space at the inside of at least one out 
of the susceptor 4 and the shaft 5, a whole region of 
the susceptor can be heated uniformly; a uniform crystal 
film can be obtained. 
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(54) [fgK©€*M ^ffl^S^B 



1 

(57) [ttffMfc&aKH] 

■fe ^ RtfUfrE Eiett © 0 «EKf (X »jhttffi <b A -5 £ * 

«t -5 e@(EWite#H£«TiiiiE«i!>fl££3Tsfc«>© 



10 



[fS#JS3] ttEli«MfttM*£&J$U *©+K:i*E 

E*«rtttrtfc«rBtp«^afc»«s*i*««tEtt-r* 

«tt*ft«»wi6»c«ij*ufcci*4*«i'raii»*3ii * 
tc\m#m 2 ©i»rn*>KE*©««j«*tt«. 




3 

Mass] weam»*a©*E*-fe^fcabTR» 

-J(Z)rtW:Ml^ffll:, ilffElH: 10 
E(ft«»© jtSS«*«if AS*l*Jf A»*»Slcbfc 

wat-r^w** i 2 ©v>m^KE*s<z> 

Mffl/£SS£B«> 
[t»*H7] |»E»«»C!>«Bt»t>T^--^^#«a 

M00±fcjR«ttlBTH#*nfcK«:»01rtt, 
JIBaS«102£«KT5^:^lb3£. 1Hz:/*103£ 

R«*P10Hi, ±*K;tfX *t»J7^ 

ioirt<7>*KiS^&*tti"rsiif»pioib^«^$nT 

fc, lHlK$ftl04cDTei5{-^^'"U107^Jg^$nT^t)> 
CO:/— 'JI07fc:«U ^M08, UK^S^l/T^E 
-^liO***J»*nT^S. b — ^I05tt, 1Hz:/*103 40 

<7)T^TteiKffl 1 04^ h tc:BH^ $ nr V ^ o 

J*^101rtUK*SMJX AsH,. PH,» £*-*»J 

h>«) tmz&t&i,. nascio2j: 

HO^^KLy— U 109, ^;i/M08Sr^Ura<8$nT 
:/*103£(h]K£1*2>o fit, KJ&&mft<D%t&#A 50 




$S$F 2 9 6 6 0 2 5 

4 

L^bfc#*>. «rELfcfi£*coa*flE*SBTtt, ti 
aS«102$:K@rS■t^"try^l03^IHlteffll04T^O4 , 
*ffij&*3£#£*lT^5<OT. 1tir:/^103£:tt]^T£fc: 
— ^105tt> it-fe7 p ^103<DT^T : [H]^f*104O^HtCffi 
1t-fe:/^103(Z>^iZ2S$£:, H 

»-r«>fc«i)fc-y-fe^l03*iBiaiHWE (1000rpmJ^±) $ 

fc* if-fey^lOScDT^t-gHB^n^t: — ^iOSOd&tf)^ 
M«^#< UT0teffllO4Og^:JB8<"r^)i:, lU&Mil 
04<BBWfi»S#ft<&^>T. SfcB# (»ffl/&ftfl#) 

K-tf-t y ^ 1 03 i:g»^»4 it, u-fe y ^ 1 03KHfc« $ 

iJ^At* (GaAs) *T»ntf»«d«»4t58n*<* 

i^rtH HHE»l04©PMtt^JE«t J: 0 HEttlE**** 

^7t. fltrEUfcfie5fe<Og[fflfi!cfi»«"CH, lI|Ettl04 
0±BP©fflHJct — ^105^E»Snx^S©-C, IhME 

«no4 s b(Hit^e*»^<fc^Tjaa[)&*±#u, HicieWEtti 
04 £ ufcigftTK^ 06©tta fc j»#es 

H»&IIltettffia*#Snfe<fcoT, &J5*<Z>*Sa 

iigag«102^®Bbfci^iry^l03<DADi*4 , O^^iE 

(SSWtWKRU «fc 5 £T S«H) 
atfEUfc<fc5^fiE*©Slffifi!c*»BXtt, it-fe^lO 

3*1^— ^ftUft-rsct^-e^-r. i«]tei*io4offl 

lOSojiin^oD^Siii^^iEBltrfi 1 ^ c tfc#T#fcj&^ 

fcCQ-C, i^— ttJP^OtsaiRSr^SCtt^JBUA^fc. 




( 3 

5 

cfc 3 K Ufc jMertft&B ««« ict^m 

Jj»*«K4s^X, TOEftMRtt, lWElHi:/*** 
WiilrE!elte«©4>&< ife^ftgfCMb^ffl 
KERStiXV>S£*fc, ttEKft^att. ttEEHEMl 

<h£4*»£LXV>S. 

mteeaE^fiF-rsfcaexoieitetti:. c<z>i§ite«i£iH]te 20 

*©llIJII*»t€rA«b«:»iartfi««fc*^T, ME 

a9Eieitetts»ai-r«fc»o?&ai#ae»wfcc:t 

ttE««JSl«*«K:43ViT, IffEInl 

u -t©+^i»EaijR¥aft*»r-& 

»¥RK»tt3n***ftERTS£#fc:* fflrE£&tt 30 
Wfc|(rE««ft»*r*fc»©»«lJ»*«i»WIE*c* 

»#act o±*fcfi«rsttEHK«oa»*,- 
««»*«i(rEiiiCtto»«i$nTViavi»»«t o t>fs&e 

$fc> *»Wtt,- «E*-b^**o^ttIilCllfc<0^3a: 
<tfe-*©W«»c»*Ufc38IBfc, lWE-U-fe^cDJiD 

^fcWE»«#0*M«^ifA*hS#A«*»rtL/fc 
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6 

sn!»fiflE*iEflt(ca3e-r-&c-i:3^Tr*s©T, it-fey^ 
bit* ^m^m^(Dmmm\zm^xmm\zwimT 

iffifc3E»-r3»«ttOliHE«|5i:, JBrSS« 3 Jt^lt-fe 
E*jP2«\ igiUctfX (K^jtfA. +tU7^ 

U-h IfcWlLX^SlsllMSOTMWu ^"X^l/ 
\Z\$. — 9 6 KJftR3n*--a*(B««12a, 12b#KR 

\zm&isftz>m%./\Vi?>tfnt. ifo&t\w>ifn<D 
ftmmizmitz®mm5$:mm£mz3t&~?z>mmm 

a,9b<^ laKWSfcH^bfcttK^a^y^'J^^ffi 
1U >^!4£, > ! >^130^{B!ltC3Elft§15a, 

J:5fcEB«*nxi>*>. y-'JI6{c«. ^ 




( 4 

7 

e»24£Tffl»25#ER2nT*3?K «B&23, 24<0W 
fete, j»»#26Ta«Stlfc«ai2a, 12b^^OF*9fflJ(C 
»IB27€rRttTiILfc«28a, 28b*««» ^tlTV^c ± 
»tt22f4BJRtt©|ft»«'TJ»fi!E4nTlr^. TS*£25<£> 10 
T«K»i. «IIW29ft^«Lfc»A«303&«#JUh31a,31 
bTS^^tlT^O, TS8tt25tttlMf29mtH!WfcO 
U>^32T, «ai2a P 12bOTW^T3Btt25, &flb«2 
9, if/L«30fcaSBttffif*ifil$nTVi-5. 

m@12a, 12b<DJbSi5<h fci — ^ 6|Hfc*^ *a£33a,33bT 
H**tlfcflt#S5**34a, 34b#*ER3*lT*5D-. US?! 2 
a, 12b, ##«W34a f 34b£^bTfc:-- 9 6 KilS^tl 

■»«tt23»24©mfctt, »ai*3&«ffiAsns?&ai^35 

jWEMKSft, Sfc, »*»24£T*l425lWfcraU n—*J 20 
— *J1S7&m^ €Sl2a, 12b<h^28a, 28bfmcoE&H27£ 

if&*^37£:, /1-^^AS36fcaaLfc^-v^A«]|& 
*38**ERSft* »«ia35<0»**»K:«#»«393&«E 
^nt*5D, »**39tt««tt24> T*»25Rtf#*. 
«30fc.««F3nT^S. 

±EL&5fc#«ll, ±S&22, T*§&25, «tf»23,2 
4, tF27a,27b, 8f*«39©^n-€ r no«E-&«Bfi»«»» 30 
Tjg^tl, Itai2a. 12b©TatT»tt25tt|ft»ttffi 

-T£o «ai2a,12b©Tffl^ttJ»Lfc«iB PFBiR) ^ 
^3^123, 12b, »#8SM34a f 34b^ilbT h— ^ 6 Kil 

Sfi 3 OlS^^IgS t±#$ti:§, fLT, /1- 
^^Att««383&^A-^^X (WAIffl) £, /V->* 
#X^36, »IBJ27£»LTb-*6#ERSnTV>£3S 
Wl0te4M»T<5£#K, J»flP2a^6K**P2rtk:JK» 40 

tt, ft) t*Cft*LT, »»S«3±fcft:-&**»ft: 
©K£»ffl/£*«/3t2i**. dO^f, ^E-*20*JK»L 
ty-Ul^ ^;UM8*^LT»B;*nT^£;/— Ul6 

{ciutea^^e^uTiiiK^-ii-^o ^-ui6d«iHi<E-rs 

i-t^rtffiKcH^fcSaMA^^'J >^EI<EU >^17^(H 
«£U MK, «*«iJ:*8a:§l*"ClHl(Ellli5tci9:»fcaa 
^^yj>^S£Si'J>^l4 : b-<*:(ClHJKbT, U-fe:/* 

2ba>&n-*'J#>;/ PFBS) fc«fc»3*«-r*. 50 




WW 2 9 6 6 0 2 5 

8 

J&*«37J:Oa[«r«lllrt©»aiS35«C»ai*S:' 
««U»**39^6»fflUT«!ll31*-5Ci:fc«tO, t 
-*6©ttjj», fiffir«Sft«(CctoTiSiaK3a:S«ffl2a f 

i2b&^iaioican*^-y*A*^Le»Tja*«fc < 

WELfc*SS«Ttt, mSl2a, 12b£«28a,28b 
IH«cRWfcl8W27£iiLTk--* 6 SERLfcffilBlO*;: 
»3H (a) , (b) tC^T 
ctptd, «Sl2a, 12b«fc«28a;28bW^RWfcBRra27©T 
SRtcO 'J >^40a, 40b*»#**TBMB27S:«Bifr&. * 
IT, ^-^AWAfflO«4I*A->?jJA*36tt — 
*6*ERLfc£Ml0»;:afflLTERU W41£j1LT 
k-*6£ERLfc£IHl0t;:#«&U O 
U > ^40a, 40bT«i* UfcBtfB27fc 7 -y fft^-f 

f tr.. ^4H! (a) (b) \Z^rt J: 5 £ -. II*iil2a, 
12b<D^HtC»tffc«28a, 28b£*VbT, «&12a, 12b<h 
^&23, 24Mfc|fi#aS'>-;W2a, 42b£8tfttt*. 
flT, /^->?*AWAfflO«43*/1— ^*fXS36tt 
-^6SrERUfc?5mi0fcjgilUTE»L. ^43£?lb 
T/l-^tfX^, k-*6£ERLfc£BmOfc0«6LT 

*>&^. &tc, «rELfc*iK«iTtt, msfa-t'LTk 

ttStt«»*y^ , U>5 r K#VK:t>, aft**^-^ s 
fc, *ffis/-;p«iSft**«ER-r*ct'bRriET?» 

aiR^Rtt, -9-fc^4rt*^ttI@HEIIIl5rt 

^6ricSP1«tt©JKi#«50^ h-^6^:-ec^T^{C^ 
^,^g|5«34a # 34blB^«l[R-r 5«fc "5 (3 bT^^frt 
TUI). ^^c, iHlfeffl 5 ttJi«5at*IHa$5btT8B5c^ 
3»f!l$nT^D, "9-fe^4^»T«»±aBafa*-i2: 

ltCltiiL±a55a<tt)/hg©Tffl5ctt. ^-xyiz-h 
1 7>y7 MKRttfcKffi->-;M*S 8 03iM 

g9a,9bTlfiHEe«Efc3t»$nTViS. IhWEW 5 <0±8|S5 
a£T»5cte, t-^6 0T*fcffi«-rs+fflaBb-C3i 

HKfft5 0±g|$5a^:*fflgB5b, TSP5ci*KgR5b^, 

— ^51^^ffiLTb*X52TJgi&^nT^»9, ^tl^nS 

ffi^*filc (^»«illrtO«riE^lHl*Ett5*l3<EKft"r 
6S^y-;«§8 0«^) 45cfct«ftm4, ME*1 
B. ^2^(C^Ufc^lSgffi^Ji|Hl«X*^>o 

4ll»LTE»«<DttBK:E»«50ftR»fcCtfc:<fc 




( 

9 

K»«50T±* <U-fe:/*4fl!l) fcKlf SnSGTC* 0 
*IHW5b£TaKcK:#«LT. #»-&B<7)»«aa^/h 

t»ai*tt70as«riEUfc?Btto»ai«7o**Eia:snT 

^5. #SJ«70©Tffifcfc£* »IJ*;!lctt70afc#ljl** 

*3 0, »3j7K*K70art*?>aj*^aaisns. 

fl&©«ric (S»Wilrt<0«flE^iali«l5€:lHlliB»'3" 
tlTfeEHEtt 5 ©^«^fS:»fc?&aH»70TIeHgtt 5 

wt2>z.Lifi-e$* jg^m^ffts tj*a«70B©ffim7i 

(ftfi9a f 9b©a»«OiH»^A*^K±^n, @£Wl5 




5) 2966025 

10 

«#g&*t34a, 34bfc»tt3 n*««l 2a, 1 2b## fflS nt 

lJ-fe^4t»fltUfcJfA«Wa«, k-^6K^J$ 
U^cA6a(04 , fCttHUTV^O'C. *W*T61ttk — ^6 
10 (Ott»»H«fcS»W^/hS<ttO, Sfc, }fASP4a<h& 
«tt61IHt£* U-ty^43^lsHEbfci:*fc»«Sttl*«# 
AW4fc««bttO^<fc5tjBaftm«^««^*lT^ 

a, 12b, }»«»163l<-?-n-enjfilSnS?t60a,60b,60c& 

\S V. / » /v \ t/ g /• <- t w« , >t -w ^ % — • - — - - 

n H « * u 6 a: & «KfB627WiE« ^nx^ 

S. «««62<^Tffltttt»«60©?t60cJCHa$nT*5 
0, }»«»61t«BtB62WfCttl»«*r610HHf-»^T 

ifl^tt* 4 KJWfcUfcif AS&a^EB 
Stressor* ^ 6OttltJI!K0««^/h$<ft 
0, itir^^4<7)^MS^IE^tc^-ra^<h^T# 

i I bft<, ARft«»Blft#SCt*«"C*S. 

£fc, }»«»61tt, -tf-tr^4 0}f Affi4a^:^»«62 

40 SBitS^t^TtS. 

trfto> i^— tt©A^iSfi»£»*;i£)&*-e# 

^fc> JraJ»#a:S:ig(E«irtlcE»TSC:i:fc<toTI51 
50 (Ett<08&*< UTWtt€riB<r«»e:t^T**. fi£t3 
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fg 1 Htt* *3891<0» 1 ggMMfc«£««flEftgBfc* 
BBU $31 (a) , (b) -RXtm^m (a) ( (b) 



!8«Wc«*ftffil&ft£B£«i"SrffiBI, »8BfcL * 

I ^C— 7s7U— K 2 EJBiP 

3 Mifi. 4 *-fe^ 

4a JfASR> 5 Efelfi 

5a _bgp. 5b + BJ« 

5c 6 

8 H£->-;Ma§. 10 £bj 

II 3a*«U 12a, 12b MM 

14 flBfit* y y»J >^fi£S) U >^ 

16 :/-U 

17 «»*y^U >^0teU>^ 

20 -t— ^, 22 ±5§& 

23, 24 ftSJtt, 25 Tffi& 

27 28a, 28b W 

39 50- 

61 IK«*K 62- 

63 70— 



imsm (a) ] 



12a QQ 12b 
39 / — b 




12a 12 b 
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